Introduction
As part of an ongoing reconnaissance study to identify the environmental presence of organic chemicals not commonly monitored in water resources, the U.S. Geological Survey (USGS), in cooperation with the Miami-Dade Water and Sewer Department (WASD), collected samples at seven drinking water-treatment facilities during June and July 2008 ( fig. 1 ). The purpose of this sampling study was to determine the occurrence of organic compounds in source water (raw, untreated groundwater that has not passed through treatment processes) and finished drinking water (water that has passed through treatment processes, but prior to distribution) in Miami-Dade County. Samples were analyzed for 228 organic compounds, including organic wastewater compounds (OWCs), semivolatile organic compounds (SVOCs), prescription and nonprescription pharmaceutical, pesticides, antibiotics, and hormones. Public water-supply systems are required to monitor for regulated organic compounds under the Safe Drinking Water Act of 1996 (U.S. Environmental Protection Agency, 1998); however, most of the compounds included in this sampling study are not regulated by Federal drinking-water standards (U.S. Environmental Protection Agency, 2009).
Purpose and Scope
The WASD is the sole water supplier for most residents of Miami-Dade County (Miami-Dade County, 2010) . This report presents the results of the sampling efforts at seven WASD drinking-water treatment facilities and describes the sampling methods and analyses used during June and July 2008. Data include tables listing the concentrations of organic wastewater compounds, semivolatile organic compounds, pharmaceuticals, pesticides, antibiotics, and hormones detected in the samples collected during June and July 2008.
Study Area and Site Selection
The Biscayne aquifer is the source of raw, untreated groundwater for the WASD. About 330 Mgal/d (million gallons per day) are withdrawn from the aquifer through wells extending an average of 80 ft (feet) below land surface to meet the needs of the community (Miami-Dade Water and Sewer Department, 2009). As water travels over the surface of the land or through the ground, it dissolves naturally occurring minerals and can pick up organic compounds resulting from the presence of animals or from human activity. To ensure that drinking water is safe, the U.S. Environmental Protection Agency (USEPA) regulates the contaminants in water provided by public water-supply systems (Miami-Dade Water and Sewer Department, 2009 ).
The seven sites selected for this sampling study include three large drinking-water treatment facilities in Miami-Dade County where groundwater from multiple well fields was blended before treatment. At these facilities, source water samples were collected after the groundwater from the various well fields is blended. The other four sites are "pump and treat" facilities where groundwater is collected, treated, and distributed from a single well. At these sites, source-water samples were collected from the well head. Finished water samples were collected from locations immediately after treatment at all seven plants. Because policies of the U.S. Geological Survey prohibit the public release of information pertaining to the location and ownership of municipal drinking-water treatment facilities (Katherine Lins, U.S. Geological Survey, Office of Water Information, written commun., July, 17, 2008) , only generalized site locations are shown for the sites and facilities at which samples were collected and are referred to by site identifiers rather than facility names (Ferrell, 2009) . Figure 1 shows the general areas of well fields from which each plant draws groundwater.
Sample Collection and Analyses
Field personnel collected all water samples in accordance with consistent and standardized USGS protocols (Koterba and others, 1995; U.S. Geological Survey, continuously updated). For samples requiring filtration, water was passed through an 0.7 micron, baked (450 °C for 8 hours), glass-fiber filter in the field. Water samples for each chemical analysis were stored in precleaned amber, glass bottles. Following collection, samples were immediately chilled and shipped overnight to either the USGS National Water Quality Laboratory in Denver, Colorado, or the USGS Organic Geochemistry Research Laboratory in Lawrence, Kansas.
Samples collected for analysis of wastewater, pharmaceutical, and antibiotic compounds are susceptible to contamination during sampling because some of the compounds are ubiquitous or common in daily use. To ensure sample integrity, field personnel avoided contact with, or consumption of, products that contain the compounds targeted for analysis. These products include: soaps and detergents, insect repellents, fragrances, sunscreen, caffeine, and tobacco products. Caution was exercised to avoid contact with the following pharmaceutical compounds: prescription drugs, medications and hormonal substances, nonprescription medications, and selected human and veterinary antibiotics. Field personnel wore powderless nitrile gloves that were changed frequently between activities and sample bottle collections. Direct contact between samples and clothing also was avoided during sampling and processing activities.
Water samples from this sampling study were analyzed for a total of 228 organic compounds, including OWCs, SVOCs, prescription and nonprescription pharmaceuticals, antibiotics, pesticides, and one hormone (17β-estradiol). USGS approved analytical methods were used for all analytes except for 17β-estradiol, which has no approved USGS method. OWCs and SVOCs were extracted from unfiltered water samples and analyzed by gas chromatography/mass spectrometry (GC/MS) (Zaugg and others, 2006; Fishman, 1993) . Pesticides were extracted from filtered water samples and analyzed by GC/MS (Sandstrom and others, 2001 ). Pharmaceuticals and antibiotics were extracted from filtered water samples and analyzed by high-performance liquid chromatography/mass spectrometry (Meyer and others, 2007; Furlong and others, 2008) . The hormone 17β-estradiol was analyzed in filtered water samples using enzyme-linked immunosorbent assay techniques described in Lietz and Meyer (2006) .
A critical concept to assure a full understanding of the data presented in this report is knowledge of the difference between the method detection level (MDL) and the method reporting level (MRL). The MDL is defined as the minimum concentration of a constituent that can be determined and reported with 99-percent confidence that the value is greater than zero (U.S. Environmental Protection Agency, 1997). The MRL is defined as the lowest measured concentration of a compound that can be reliably reported by a certain analytical method (Timme, 1995) and generally is at least two times the MDL. When organic compounds were not detected during an analysis, concentrations are censored at the MRL (that is, concentrations are reported as less than the value).
Quality Assurance and Quality Control
Quality-assurance samples were collected to assess laboratory performance and to identify potential contamination problems associated with field-collection methods. Qualityassurance information for this sampling study included the collection of two replicate samples, one equipment blank sample, and two samples containing field-spiked compounds and surrogate compounds. Surrogate compounds were added by the laboratory to each of the samples submitted for organiccompound analyses. These surrogate compounds, which are not normally found in the environment, were used to determine whether there are interferences from other chemicals in the sample matrix and to evaluate the efficacy of the laboratory's analytical methods to detect target compounds that are chemically similar.
The two collected replicate samples (one source water and one finished water sample) showed that detections agreed within ±10 percent of each other. The exception is 2-chloro-4-isopropylamino-6-amino-s-triazine (CIAT), which agreed within ±20 percent.
To ensure that the sample tubing for this sampling study did not contaminate the samples, an equipment blank sample was processed using pesticide-grade blank water that was certified for use in the collection of blank samples for organic compounds. The equipment blank detected two compounds, 4-nonylphenol monoethoxylate (estimated concentration 0.11 µg/L) and bis(2-ethylhexyl) phthalate (estimated concentration 1.0 µg/L), and verified, but did not quantify, the presence of triphenyl phosphate and tris(2-chloroethyl) phosphate. The next section of this report provides a detailed explanation of estimated concentration values. No compounds present in the blank sample were detected in any of the environmental samples.
Two surrogate organic compounds, alpha-HCH-d 6 and diazinon-d 10 , were added to each of the source and finished water samples collected for pesticide analyses. The median recoveries of alpha-HCH-d 6 and diazinon-d 10 for this sampling study were 90.9 percent (ranging from 78.0 to 97.6 percent) and about 107 percent (ranging from 67.9 to 127 percent), respectively ( 
Organic Compounds in Water Samples
The list of compounds analyzed during this sampling study and the results are listed in tables 2 through 7. Water samples were analyzed for 66 organic wastewater compounds, 14 pharmaceutical compounds, 33 antibiotic compounds, 54 semivolatile compounds, 60 pesticides, and 1 hormone. Of these compounds, a total of 31 were detected in the water samples.
Many of the compounds detected in water samples were detected at concentrations below MRLs; however, because these detections met qualitative criteria used for compound identification (gas chromatographic retention times, full-scan mass spectra, and ion abundance ratios), they were reported by the laboratory as estimated values (table 3) (Zaugg and Leiker 2006) . Other factors that may result in an estimated value include: (1) the sample matrix interfered with measurement of the compound; (2) surrogates added to the sample indicated poor performance during the analysis; or (3) the compound consistently has poor recoveries in laboratory reagent water spike samples, and concentrations are always reported as estimated. The compounds that were detected at concentrations below the MDLs are reported as "M" values, meaning the presence of the compound is verified, but the concentration could not be quantified.
Organic Compounds in Source (Untreated) Water
Thirty compounds (13 pesticides, 14 OWCs, and 3 SVOCs) were detected in source-water samples. Of these, 13 compounds (10 OWCs and 3 SVOCs) were verified, but not quantified (tables 2 to 4). Generally, concentrations were less than or equal to 0.1 µg/L, with the exception of the plasticizer tributyl phosphate (0.2 µg/L) and the flame retardant tris (2-butoxyethyl) phosphate (estimated at 0.2 µg/L). The herbicide atrazine and its metabolite, CIAT, were detected in all filtered source water samples at concentrations ranging from an estimated value of 0.006 to 0.02 µg/L.
Organic Compounds in Finished (Treated) Water
Twenty-one compounds (8 pesticides, 11 OWCs, and 2 SVOCs) were detected in finished water samples. Of these, 7 compounds (6 OWCs and 1 SVOCs) were verified but not quantified (tables 2 to 4). Generally, concentrations were less than or equal to 0.2 µg/L, with the exception of the plasticizer diethyl phthalate (2 µg/L) and the disinfection byproduct bromoform (estimated between 0.1 and 2.8 µg/L). Similar to the source water, the herbicide atrazine was detected in all filtered finished water samples at concentrations ranging from an estimated value of 0.005 to 0.035 µg/L.
Summary
This report summarizes part of an ongoing reconnaissance study where source and finished water samples were collected at seven drinking-water treatment facilities in MiamiDade County during June and July 2008. The purpose of the sampling study was to assess the occurrence of 228 organic compounds (including organic wastewater compounds, semivolatile organic compounds, prescription and nonprescription pharmaceuticals, pesticides, antibiotics, and one hormone), the majority of which are not regulated by Federal drinking-water standards. Only 11 percent and 10 percent of these compounds were detected in source and finished waters, respectively. Concentrations in source waters were less than or equal to 0.2 µg/L, whereas concentrations in finished water samples were generally less than or equal to 0.5 µg/L, with the exception of bromoform (a possible disinfection byproduct), at estimated concentrations ranging from 0.7 to 2.8 µg/L and diethyl phthalate (a plasticizer compound) at 2 µg/L). Analysis of quality-assurance samples indicated that the analytical methods were efficient in both matrices, and field and laboratory practices did not introduce target analytes to the samples. Tables 1-6 Site identifier Table 5 . Concentrations of pharmaceutical compounds in filtered source and finished water samples.
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